It is estimated that around 52% of the females from all over the world (which approximates to 26% of the total population) belong to the reproductive age (1). Out of these, almost all females have a regular menstrual cycle each month ranging from two to seven days in duration. Although menstruation is a natural process of the female reproduction, it is always considered as a taboo and people often feel shy to talk about it (2). Due to this reason, it becomes more and more difficult for the girls to follow the hygiene practices which lead to various problems in the society (3,4). Menstrual hygiene although being a very important factor is often neglected by the Water, Sanitation and Hygiene (WASH) sector and other health care personnel who focus on the knowledge and education of females regarding sexual and reproductive health. Due to this reason, a very large number of women and girls do not have their rights to proper hygiene, health, education, dignity and gender equity. If this situation remains the same, it will be extremely difficult for development programs to reach the target of healthy young generation (5,6).
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Sometimes this menstrual cycle is not regular for the first few years after menarche, which is termed as amenorrhea. Dysmenorrhea, or painful menstrual periods are also a common problem during the cycles which include various symptoms such as abdominal pain, nausea and vomiting, general weakness, backache and headache. Due to changing hormonal secretions some of the females may also experience emotional or psychological changes like increased feeling of sadness, irritation or anger. These could start few days before the onset of regular menstrual cycle known as Pre Menstrual Syndrome (PMS), and can be different from one person to another or from one cycle to another (7) . There are different beliefs or myths relating to menstruation in different cultures. Almost in all parts of the world and in each society, people believe that there are different practices to manage the monthly periods and to interact with the menstruating female. Due to this reason the girls become shy and hesitate to take part in the society, which automatically will make their lives difficult and make them restricted (6, 7) . Various health issues need to be discussed in this area of research, as they are linked with health risks if improper menstrual hygiene is followed. It is often found that there is a lack of evidence on how much the reproductive hygiene is related to health risks and there is a need for further research from various parts of the world, including a country like Saudi Arabia, where there is lack of available literature regarding this very important aspect of female health (6) . Different studies report different degrees of prevalence for dysmenorrhea and often it is found that there is no proper medical reason for that. Researchers from different parts of the world concluded that dysmenorrhea is common in around 53% of females between the ages of 16-54 years with approximately 12% with dysmenorrhea leading to absence in school or work place (2, 6) . The risk of infection including sexually transmitted infection is found to be higher during menstrual periods as mucus collection is dislodged during menstruation and blood passes out of the body through the opening of cervix. This allows the bacteria to pass into the female genital and reproductive organs. Also, during this period the pH of the female reproductive organs is not acidic which helps the yeast infections to grow (8, 9) . It is well known that highest percentage of HIV and Hepatitis B are found in blood, therefore this is the high risk period for transferring a high number of blood borne infections including HIV and Hepatitis, especially if the persons are having unsafe sex (10, 11) . Some Reproductive Tract Infections (RTIs) can also lead to the risk of other reproductive health problems. Although not proven by scientific researches, it is sometimes found that the bacteria causing Bacterial Vaginosis (BV) is also linked with increased chances of getting HIV. It is also believed that BV can also increase the possibility of some birth related problems such as premature delivery, infections after delivery, and complications after caesarian section or miscarriage (12, 13) . All these risk factors clearly indicate that maintaining good personal hygiene during menstruation is of utmost importance. Unfortunately, there is lack of research regarding the health risk factors concerning hygiene practices during menstruation, especially in the developing countries. It is a well known fact that poor menstrual hygiene will lead to the risk of all reproductive tract infections with studies done in different parts of the world. Keeping all these facts in mind the following study was formulated with an objective to find out the knowledge and practices regarding reproductive health and hygiene, among the university females, in Hail city of Saudi Arabia.
Materials and Methods
The present study was done in Hail University, Kingdom of Saudi Arabia (KSA), in the College of Applied Medical Sciences. The study was carried out during academic session 2013. Leaflets explaining the objectives of the study were distributed in different departments of the university and subjects were invited to participate in the study. After getting an informed consent, those who agreed to fill the questionnaire were included in the study. Subjects were randomly selected from all the classes and departments. Questionnaire was utilized for the purpose of data collection, which has been pilot tested on a small sample of students (10 students) prior to data collection. It was modified according to the results of pilot study. Final questionnaire was given to a total of 130 subjects of which 120 completed questionnaires were analyzed after correction of error. General information was collected from each participant that included age, height, weight, Body Mass Index (BMI), marital status and the number of children. Hemoglobin estimation was done using electronic hemometer. Weight, BMI and other in body measurements such as total minerals, proteins in the body and percent body fat were done using In-Body 720 machine (Bio space, Korea). Other part of the questionnaire included questions related to the history of menarche, pattern of menstrual cycle like duration of bleeding, days of cycle, amount of flow (i.e. heavy or normal), the presence and severity of dysmenorrhea and the presence of PMS. The second part of the questionnaire included questions related to the complete knowledge regarding various aspects of the menstrual cycle as well as the practices followed during their menstrual periods. The data was coded and entered in the computer for analysis using the SPSS 17.0 Software package. The data was analyzed using descriptive statistics with the help of numbers and percentages, means, SD, and Chi square. ANOVA test was applied to know the significant difference for means of scale variables. The results were checked at 0.05 level of significance. Table 2 show that only 26 (21.6%) of the participants gave correct answer regarding the knowledge of the normal length of menstrual cycle. Fortunately 78, i.e. more than half of the subjects had known the right age of menarche (11.5-13.5 years). Eighty eight (73%) of the subjects knew the cause of menstruation, and about 82% had the knowledge of the organ of menstrual blood. This represents a good degree of awareness. On the other hand, 23% of the subjects did not have knowledge of the cause of menstrual bleeding. Results of the study concluded that 96 subjects (80%) had the knowledge that overall personal hygiene especially during the monthly periods can prevent pain and infections. In spite of the large percentage of girls being aware of this fact, only 10 (8.3%) girls took bath daily. On the other hand, 24 girls (20%) were found with the habit of bathing only after their periods were over. The frequency of cleaning external genitalia during menstruation was found to be satisfactory, among around 74 (62 %) of the subjects.
Results
On analyzing different restrictions placed on the girls during their menstrual cycles, it was revealed that a significantly high percentage of girls (50.8%) had no restrictions on them. Nineteen (15.8%) girls had religious restrictions, 17 (14.2%) girls reported that they did not do any physical exercise, 6 (5%) were not allowed to participate in house work and 2 (1.7%) girls were not allowed to attend family functions. Results of the study also found that 15 (12.5%) of the participants were not able to attend the college due to either painful periods or heavy bleeding during menstruation. used the traditional methods. On assessing the different reasons for using contraceptives, 40% of the subjects who had ever used any method of contraception told that they did not want a child. Fourteen percent told that they found it convenient to use and 36% used it for medical or health conditions. Analysis of the knowledge of participants with respect to the different ways of catching STD or AIDS, maximum number of girls i.e. 78 (65%) answered that it is spread by unsafe sex, followed by blood transfusion (N=36, 30%), non-sterile needles (N=20, 16.6%), and lastly mother to child (N=14, 11.7%). Few girls gave wrong answers like breast feeding (N=2, 1.6%), touching and kissing (N=5, 4%) and mosquitoes (N=7, 6%) as the means of spreading STDs and AIDS. Around 31 (26%) girls did not know the answer (Figure 1 ). Regarding the ways to avoid STD and AIDS, a largest percentage of the subjects (54%) replied that they should respect religious traditions. Approximately 37 (31%) told that premarital sex should be avoided, 20 (16.6%) had the opinion that one should have only one partner and 15 (12.5%) felt that sharp objects should not be shared. Whereas, 37 (30.8%) of the subjects were not aware of the correct answers (Figure 2 ). Table 5 shows the mean differences in different study variables according to the marital status of the participants. All the variables except for the hemoglobin level were found to significantly different for married and unmarried groups. It is very clear from the table that the mean BMI of the married girls was significantly higher (28.8±5.8) than the mean BMI of unmarried girls (24.5±4.8). Also the mean percent body fat of the married subjects was higher than that of the unmarried ones (43.1 vs. 38.5, P=0.015). The difference between the mean visceral fat and total body protein was also found to be highly significant (P=0.000; Table 5 ). The age of first menstrual period was found to be 12.91±1.65 years with 12.2±1.8 years for married and 13.07±1.5 years for unmarried subjects. On analyzing the total score for the knowledge of reproductive health and related areas, it was observed that the married participants got a significantly higher mean score (8.52±2.23, 57%) as compared to the unmarried study group (7.97±2.01, 53%). The total knowledge score for both the groups combined was 8.08±2.05 (54%), which is unfortunately a low level. Table 6 shows the differences in the mean study variables according to the age of the study participants. The table clearly shows that all the mean values except hemoglobin level shows a steady increase with increasing age with statistically significant difference (P<0.05). Analysis of mean knowledge score regarding the different areas of reproductive health and hygiene shows that it is lowest (7.56, 50%) for 18-20 years, followed by 21-23 years (7.94, 53%), then 24-26 years (9.02, 60%) and the highest for 30-40 years (10.0, 67%) showing a very high level of statistical significance (P=0.000). 
Discussion
The mean age of first menstrual period was found to be 12.91 years with the maximum number of girls i.e. 48 (40%) attaining menarche between the ages of 11.5-13.5 years. Some similar studies conducted by other researchers in other parts of the globe show similar mean menarcheal ages (14, 15) . The present study concluded that around 62.5% of the girls were aware of this natural phenomenon before menarche. Also mothers and sisters were found as the largest source of getting knowledge (47.5%). In a study by Dasgupta et al., a similar percentage of girls (62.7%) had known about menstruation before their first periods (2) . Study by another researcher concluded that 42.5% urban and 55.4% rural girls had knowledge about menstruation before getting their first periods (14) . In another study done on 664 schoolgirls of 14-18 years, mass media was found as the main source of knowledge regarding hygiene, and then the family (16) . Fortunately, here a large percentage (73.3%) of the participants had known the cause of menstruation, and majority (99%) used sanitary napkins as the absorbent material during their periods, which shows a good degree of awareness.
Studies from various parts of the world show different restrictions on girls during their menstrual periods. 67% of the subjects from Nepal and 71% from West Bengal reported that they cannot attend a religious function. Also 46% of the Nepalese girls told that they were not allowed to cook during their periods (17, 18) . Meanwhile 70% Afghani, 98% Gujrati (Indian) and 52% Iranian girls reported that they do not bathe during their periods. Also 10% of girls from Nepal, 43% from West Bengal and 70% of girls from Afghanistan expressed that they were not allowed to play or exercise (17) (18) (19) . The present study revealed lack of physical activity or exercise in only 14.2% of the subjects. On the other hand 11% of girls from Nepal, 15% from West Bengal and 15% from Afghanistan said that they did not have any restrictions placed on them (17, 18) . In contrast the present study shows a large number (50%) of the subjects claiming no restrictions.
Another group of studies show the days missed from school or reduced performance. One research indicates that more than 90% of girls in Ghana miss school due to monthly periods, whereas in other studies done in Kenya more or less similar number of girls were found absent for a day or more from school. Other studies performed in different parts of the world revealed that around half of girls miss between 1-4 days of school each month due to painful periods or embarrassment and 39% reported reduced performance. Our study shows only 12.5% college absenteeism (6) . In regard to dysmenorrhea the present study concluded that a relatively high percentage (87.5%) of the studied cases suffered from the condition as compared to studies done in other parts of the world reporting percentages around 71% and 54% with different degrees and prevalence of PMS (18) . Studies from different parts of the world claimed the presence of different menstrual hygiene practices and knowledge of menstrual hygiene. Researches conducted in various parts of the world revealed that a majority of girls in the developing and under developed countries do not bathe during their monthly period. Some of them do not even wash and use soap for cleaning their reproductive parts (18, 19) . In the present study the frequency of bathing daily during the menstrual cycle was found to be only 8.3%, whereas 71.7% of the girls took bath only after 2-3 days. When a young girl gets her first monthly period, she could be scared if she is completely ignorant. She could be extremely frightened to see blood coming out of the reproductive organ (20) . The young girls should be properly educated and should be made aware of this natural phenomenon before the time to avoid the after effects. In this study 62.5% of the girls had proper knowledge about menstruation before their first menarche and 54.2% got scared when they started to menstruate.
Unfortunately, the present study shows the frequency of bathing (90%) and cleaning external genitalia (38.8%) to be unsatisfactory. In some other studies also, around half of the population claimed that they were not allowed to take bath during their periods (21) . This study shows only 46.7% of the subjects had the knowledge of contraceptives and pills were the most commonly used method. On the other hand, results from a study done in India shows that majority of the participants know about the use of birth control pills and sterilization (22) , whereas other studies show the use of contraception methods other than the contraceptive pills (23) . The present study shows that around 38% of the girls gave wrong answers regarding the spread of STD/AIDS and were unaware, whereas about 31% did not know how to avoid these diseases.
Conclusion
This study was done to assess the knowledge of university females regarding the reproductive health and hygiene.
Results of the study concluded that as a whole the girls in this area of Saudi Arabia were unaware of the physiology and processes related to reproductive cycle. It reflected a lot of misconceptions, ignorance and incomplete knowledge.
Earlier studies have demonstrated that proper knowledge prior to menarche and maintaining adequate menstrual hygiene help the girls to manage their problems well. The present study also highlighted that females should have proper knowledge regarding their reproductive health to protect them from any suffering. It is a well known fact that reproductive health is a very important part of health of an individual in general as it paves way for the health of future generations (24) . Re-38 productive health problems should be solved on the first priority basis by focusing on the programs and services responsible for it (25) . Each and every individual has the right to enjoy reproductive health and this is possible if the young generation has healthy children, healthy marital relation and happy family. Menstrual hygiene and management is crucial in ensuring that everyday life is not interrupted by menstruation. It will ensure that you can continue with your normal daily activities such as going to school, going to work or doing household chores. It can also prevent potential situations of embarrassment and in turn, make you feel confident about yourself and your body. In this regard, maintaining proper menstrual hygiene is very important for your well-being and development (26) . For each and every individual reproductive health is equally important all over the world. However for females it is of utmost importance especially due to the process of menstruation. It is also well known that most of the health problems appearing during these younger years, will affect your health condition at a date later in life (26) .
Comprehensive health education programs especially in the areas of reproductive health and hygiene can provide the required information at the correct age. It will increase the awareness and empower the female youth to protect themselves from STD/AIDS and various other related health problems. Results of the present study revealed that further research is required on the health, and psychosocial impact of menstrual hygiene.
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